Suppression of cyclooxygenase-2 and inducible nitric oxide synthase expression by conjugated linoleic acid in murine macrophages.
Activated macrophages express inducible isoforms of cyclooxygenase (COX-2) and nitric oxide synthase (iNOS), and produce excessive amounts of prostaglandin E(2) (PGE(2)) and nitric oxide (NO) which play key roles in cancer pathogenesis. Conjugated linoleic acid (CLA) is an anticarcinogen while arachidonic acid (AA) may be a procarcinogen by increased PGE(2) production. This study examined the effects of CLA and AA on PGE(2) and NO synthesis in endotoxin-activated macrophages. RAW264.7 macrophages were incubated in medium containing no added lipid (control), 30 microM AA (AA medium), or 30 microM CLA (CLA medium) for 24 h followed by activation with bacterial endotoxin lipopolysaccharide (LPS; 100 ng/ml) for 9 h. CLA significantly depressed PGE(2) and NO production by 78% (P=0.003) and 57% (P=0.0001) respectively. Northern blot analysis of COX-2 and iNOS showed significant 33% (P=0.01) and 51% (P=0.04) decreases, respectively, paralleling those seen for PGE(2) and NO production. In contrast, AA significantly increased PGE(2) synthesis by 62% (P=0.02) and also suppressed NO production and iNOS expression in the same manner as observed for CLA. These results suggest that the anticarcinogenic effect of CLA in endotoxin-activated macrophages may be related to its ability to decrease both PGE(2) and NO synthesis by suppressing transcription of COX-2 and iNOS.